we included 2 groups of AF patients: patients newly referred to Certe Thrombosis Service Groningen (new cohort), and a random selection of long-term (≥6 months) VKA users (long-term cohort). Patients were eligible if they were ≥18 years of age and were on regular anticoagulation care. The latter resulted in Background-Vitamin K antagonists (VKA) use is challenging because of frequent blood monitoring and complex dosing.
A trial fibrillation (AF) increases the risk of embolic stroke 4 to 5 times. 1 Therefore, life-long thromboprophylaxis is indicated for patients with additional risk factors. 2 As most ischemic strokes cause long-term disability but are not fatal, thromboprophylaxis improves quality of life (QoL), rather than survival. 3, 4 Consequently, the clinical decision to anticoagulate is usually not only modeled as a balance between the thrombotic and the bleeding risk but also takes the burden of treatment into account.
Vitamin K antagonists (VKA) are still the most commonly used type of anticoagulant and are highly effective. 5, 6 However, their use is challenging because of complex dosing, common minor bleeding, and frequent blood monitoring. 7 Therefore, many patients and physicians are reluctant to start VKA as they fear a negative impact on QoL. [8] [9] [10] Yet, it is uncertain whether VKA therapy actually is associated with a decline in QoL. Different studies had outcomes varying from no decline, 11 a small overall decline, 10 or a profound decline in a minority of patients. 12 To optimize VKA therapy, it is also important to identify the determinants of intraindividual changes in VKA perception. However, because of their cross-sectional design, none of the above-mentioned studies were able to analyze this.
The common assumption that VKA therapy lowers QoL plays a central role in clinical decision making, but is insufficiently supported by evidence. Therefore, we determined the impact of VKA initiation on QoL in a prospective cohort of newly referred AF patients. In addition, we analyzed in longterm VKA users whether intraindividual fluctuations in VKA perception were correlated to changes in patient and treatment characteristics. the exclusion of patients on self-measurement or self-management, hospitalized patients, and patients not currently using VKA because of temporary discontinuation. Before inclusion started, the University Medical Center Groningen Institutional Review Board confirmed that this study did not require ethical review according to Dutch law. All participants provided written, informed consent.
Assessment Tools
We used the Medical Outcomes Study Short Form 36 (SF-36) health survey questionnaire to measure general QoL. 13, 14 In addition, the validated Perception of Anticoagulant Treatment Questionnaire (PACT-Q) was used. 15 This PACT-Q exists of 2 parts. The first (PACT-Q1) can be administered at anticoagulant treatment initiation and assesses patients' expectations using 7 separate items. The second (PACT-Q2) is administered during anticoagulant treatment and measures treatment perception. The PACT-Q2 exists of 2 dimensions: satisfaction and convenience. The 8 SF-36 domains, and the convenience and satisfaction dimensions, were converted to a 0 to 100 scale. Higher scores are more favorable. The Dutch versions of the SF-36 and PACT-Q were previously validated. 13, 15 
Data Collection
New patients were asked to complete the PACT-Q1 (expectations) on the day of their first appointment ( Figure) . The PACT-Q2 (perception) was sent by mail to a random selection of 900 long-term users. Three months thereafter, all participating patients (new and long term) were approached by mail for the second measurement (PACT-Q2). Every PACT-Q was accompanied by a SF-36 questionnaire. Not all new patients were approached for participation because employees of the Thrombosis Service sometimes forgot to provide the questionnaires. It was recorded whether patients were provided with questionnaires. Therefore, the response rate was calculated based on the number of actually approached patients.
Patient and treatment characteristics were collected from the patient records at the Thrombosis Service. Patient characteristics were age, sex, comedication with increased bleeding risk, new comedication, new comorbidity (minor, major, any severity), and invasive interventions (minor, major, and any severity). Treatment characteristics included prescribed type of VKA (acenocoumarol 1 mg or phenprocoumon 3 mg), individual time in the therapeutic range (iTTR), mean number of days between International Normalized Ratio (INR) measurements, mean dose in tablets per day, location of INR measurement (home versus outpatient clinic), comorbidity with increased bleeding risk at referral to the Thrombosis Service, bleeding events (minor, major, and any severity), and thromboembolic events. The therapeutic range was INR 2.0 to 3.5, as routinely applied in the Netherlands. 16 Additional information on the definitions can be found in the Data Supplement.
For the comparison with the general Dutch population, we used SF-36 data from 1742 patients randomly selected by the Netherlands Organization for Applied Scientific Research in 1996. These data were collected to generate normative data and were also used for the validation study of the Dutch version of the SF-36. Except for the proportion of participants aged 15 to 25 years and a somewhat larger percentage of men (56%), these data were representative for the total adult population of the Netherlands. 13
Statistical Analysis
In the new cohort, we evaluated the impact of VKA initiation on general QoL. The SF-36 scores of the second measurement were compared with the first measurement and to data from the general population (matched for age category and sex). 13 For this, the individual score of the first measurement was subtracted from the second measurement. In the second analysis, the mean score for the general population category with the same sex and age was subtracted from the individual scores of the included patients. The differences were analyzed using a 1-sample t test as data were normally distributed. Analyzing differences in this way takes the dependency of the measurements into account. Next, the mean difference (MD) was divided by the SD of the difference to determine effect sizes (ESs).
Subsequently, we determined whether the course of VKA treatment during the first 3 months was associated with changes in SF-36 scores, adjusting for changes in the above-mentioned patient characteristics. Furthermore, we analyzed whether patient and treatment characteristics were associated with convenience and satisfaction scores after 3 months.
The correlation between fluctuations in treatment characteristics and intraindividual changes in SF-36 scores was analyzed in the long-term cohort and corrected for changes in the above-mentioned patient characteristics such as new comorbidity. Moreover, we analyzed whether changes in patient and treatment characteristics were associated with intraindividual changes in PACT-Q2 scores. All correlations were analyzed using stepwise multivariable regression models with backward selection and were checked for interaction with age and sex. By analyzing the change within individual patients, we took into account that scores were repeatedly measured within patients.
Clinical relevance of differences was determined according to Cohen guidelines. 17 Effects of 0.2, 0.5, and 0.8 SD correspond with a small, moderate, and large ES, respectively. The power analysis showed that we were able to identify small to moderate ESs in the new patients and small ESs in the long-term patients. We used SAS 9.3 statistical software package.
WHAT IS KNOWN
• VKA use is challenging because of frequent blood monitoring and complex dosing. • Patients and physicians are reluctant to start VKA as they fear a negative impact on quality of life.
WHAT THE STUDY ADDS
• In this large real-world cohort study, VKA were well tolerated as patients reported a quality of life comparable with the general population. • Treatment convenience was reported by patients to be very high. • The associations of patient and treatment-related factors with patients' perceptions of VKA were limited.
Figure.
Study design for the new (1) and long-term cohort (2). PACT-Q indicates Perception of Anticoagulant Treatment Questionnaire; and SF-36, Short Form 36.
Results
We included 240 newly referred AF patients (inclusion rate 74%). During follow-up, 24 of these patients became ineligible to complete the second questionnaire: 2 patients died, 16 patients discontinued VKA treatment permanently, and 6 patients were not receiving regular VKA care anymore. Of the 16 patients who discontinued treatment at Certe Thrombosis Service Groningen, 1 patient migrated, 7 switched to an alternative treatment, 6 patients did not have an indication for anticoagulants anymore, 1 patient had side effects, and for 1 patient, the reason was unknown. Five of the 6 patients on nonregular VKA treatment switched to self-measurement. Of the remaining 216 patients, 186 completed the second questionnaire (86%).
Of the 900 randomly selected long-term patients, 7 became ineligible between selection and approach. Of the remaining 893 patients, 567 (63%) participated. The second questionnaire was not sent to 9 of them because of death (4), permanent discontinuation (2) , and discontinuation of regular VKA care because of migration resulting in INR measurements by another health facility (3). Subsequently, 490 patients (88%) completed the second questionnaire.
New and long-term patients attending the outpatient clinic for INR measurement were one and a half times more likely to participate than patients visited at home. Other baseline characteristics were comparable for patients who were and were not included in this study (data not shown). Table 1 shows the baseline characteristics of the included patients.
New Patients: General QoL (SF-36)
Six of 8 domains of the SF-36 questionnaire showed a small to moderate improvement after 3 months (Table 2) . However, only for 2 domains, changes were related to treatment characteristics. Bodily pain scores decreased with 18 points (95% confidence interval [CI], −34 to −2.6; r 2 =0.03) in case of a major bleeding, indicating an increase in pain. Social functioning became less appreciated with every additional VKA tablet that the patient had to take (regression coefficient, −4.5; 95% CI, −8.3 to −0.67; r 2 =0.02).
Compared with the general Dutch population, the scores of the second measurement for physical functioning, vitality, social functioning, and role emotional did not differ significantly ( Table 2 ). General health (MD, −3.4; 95% CI, −6.2 to −0.51) and physical role (MD, −8.3; 95% CI, −15 to −1.7) scores were somewhat lower in the AF patients. In contrast, AF patients showed higher scores on mental health (MD, 4.7; 95% CI, 2.3-7.2) and bodily pain (MD, 5.0; 95% CI, 1.5-8.5) than the general Dutch population. The ESs of the differences in physical role (ES, 0.19) and general health scores (ES, 0.17) were not even small (<0.2). Thus, the general QoL of the VKA users was not clearly lower than the general population after 3 months of treatment.
New Patients: Treatment Expectations (PACT-Q1)
The majority of patients reported high treatment expectations. For the 7 individual PACT-Q1 items, this proportion varied between 46% and 86% of patients (Table 3 ). Most expectations were not related to any of the baseline characteristics, but for 2 items, a correlation with location was found. Patients at the outpatient clinic had more confidence in prevention of blood clots (odds ratio, 2.3; 95% CI, 1.3-3.9), and for the subgroup aged ≥ 65 years, independency was more important (odds ratio, 2.3; 95% CI, 1.2-4.4).
New Patients: Convenience and Satisfaction (PACT-Q2)
The median convenience was 95 (Q1-Q3, 88-98). It was lower after bleeding (regression coefficient, −12; 95% CI, −20 to −4.7) in patients aged <65 years and increased with age (regression coefficient, 0.47 per year; 95% CI, 0.25-0.69) ( Table 3 ). The r 2 of the model was only 0.11, and there was no correlation with other treatment-related factors. This agreed with the answers to the individual questions: the majority of patients did not have any (79%) or only few difficulties (18%) with dose adjustments. The same applied to the interaction of VKA treatment with dietary intake (74% and 22%, respectively), and the burden of follow-up appointments associated with VKA treatment (74% and 21%, respectively). So, patients' convenience was very high and only weakly correlated with age and bleeding. The median satisfaction was 64 (Q1-Q3, 57-71) and did not correlate with any of the patient or treatment characteristics ( Table 3 ). The vast majority was satisfied with their independency (87%) and also with patient management (92%). However, the majority of patients (65%) experienced no or little symptom decrease, and little reassurance was felt by 43% of patients. Sixty-four percent of patients reported good and 25% very good overall satisfaction when asked directly (last item), which reflects a higher satisfaction than the total satisfaction scores. As VKA treatment does not induce symptom relieve in AF patients, this discrepancy could be partly explained by the poor scores on the question about symptom decrease.
Long-Term Patients: Differences in General QoL (SF-36)
For the total group, the median SF-36 scores were highly comparable between the first and second measurements. However, scores varied remarkably within patients, indicated by SDs of the MD ranging from 7.0 to 39 for the 8 domains. These differences were significantly related to treatment factors for 4 of the 8 domains (Table 4) .
A decrease in iTTR was associated with better physical functioning, but r 2 was small (0.02). An increase in major bleeding events was associated with more pain (r 2 =0.01), ie, a lower bodily pain score. The correlation between major bleeds and social functioning depended on age. For patients aged <65 years, an increase in bleeding was associated (r 2 =0.13) with less appreciation of social functioning. Surprisingly, for older patients, a decrease in bleeding was associated (r 2 =0.02) with a lower social functioning score, but only 6 patients had decreased bleeding. The same was observed for general health perception; the 8 patients with a decrease in bleeding also had lower scores (r 2 =0.02). Shorter intervals between INRs were associated (r 2 =0.01) with a better general health score. In summary, there were large fluctuations in patients' SF-36 scores, but only a very small part of it was correlated with treatment-related factors.
Long-Term Patients: Differences in Convenience and Satisfaction (PACT-Q2)
The median convenience score was 96, and did not change between the first and second measurement (MD, 0.0; 95% CI, -0.7 to 0.6; Table 4 ). ITTR was the only factor associated with intraindividual changes in convenience; patients with an increased iTTR reported more convenience (regression coefficient, 0.03; 95% CI, 0.01-0.05; r 2 =0.01). The lack of correlation with other treatment-related factors was in line with the responses to the individual items (second measurement), as patients reported no or few difficulties on follow-up appointments (98%), dose adjustments (97%), interactions with other drugs (95%), and interactions with diet (97%). Thus, convenience scores were very high, and changes were only weakly related to iTTR and independent from any other treatment factor or patient characteristic. The median satisfaction score was 64, and again no difference was seen between the first and second measurement (MD, −0.2; 95% CI, −1.6 to 1.2; Table 4 ). An increase in new medication was the only factor related with intraindividual changes in satisfaction: patients with an increase in new medication experienced a decrease in satisfaction, r 2 =0.02. In line with the new patients, 70% of the long-term patients reported to be satisfied and another 25% to be very satisfied when asked directly. So, median satisfaction scores were moderate, and new comedication was the only factor that was associated with intraindividual changes.
Discussion
In the newly referred AF patients, QoL improved during the initial 3 months of VKA treatment to a level comparable with the general population. Bleeding events and a higher number of tablets were negatively correlated with this improvement. VKA perception scores of the new patients did not differ from the long-term patients; the convenience was high, and the satisfaction was moderate. The convenience was, in particular, high in older patients and in patients without bleeding events. Only a very small part of the intraindividual changes in VKA perception and general QoL could be explained by alterations in patient or treatment characteristics. The responses to the individual items of the PACT-Q affirmed that the vast majority of new and long-term patients did not have any or few difficulties with VKA-specific treatment characteristics, such as diet restrictions, follow-up appointments, and dose adjustments.
This study confirmed, in a real-life population of AF patients, the findings of Lancaster et al 11 that VKA use was not associated with lower QoL after 3 months. The contrary results in a minority of patients found by Barcellona et al 12 could be explained by their inclusion of younger patients with a mix of indications and the lack of home testing service. The initial lower QoL in the current study could have been related to the temporary distress associated with the diagnosis of AF, symptoms related to AF, and also to any comorbidity leading to the discovery of AF and the burden of VKA initiation. The SF-36 scores at ≥3 months of treatment in our cohorts were comparable with the findings in a previous Dutch AF study conducted between 1998 and 2001 by Hagens et al. 18 The literature showed a relation between QoL while on VKA and age, 12 quality of VKA control, 19 and bleeding events. 11 However, none of these studies could appropriately address confounding because of the cross-sectional design. After careful adjustment in our longitudinal study, changes in QoL were only weakly related to bleeding events, the interval between INR measurements, and iTTR. The sometimes counterintuitive relations we observed, such as improving physical functioning as the iTTR deteriorated, may result from a causal relationship in the opposite direction or a chance finding. Both explanations would support that general QoL is hardly influenced by the course of VKA treatment.
The median convenience scores and their increase with age were in line with the validation study of the PACT-Q. 15 Our somewhat lower satisfaction scores probably resulted from the lack of venous thromboembolism patients, as these patients score naturally better on symptom decrease. We were the first to identify a weak correlation between iTTR and intraindividual changes in convenience, which is not surprising as we needed a very large cohort for this. No prior study analyzed whether changes in treatment perception were related to alterations in the course of VKA treatment other than iTTR and thrombotic events.
There are some limitations to this study. First, the results may not be generalizable to patients with other indications, other kinds of anticoagulation, and patients who refused to use VKA, as these patients were not represented in this study. Also, the majority of patients used acenocoumarol, but there is no reason to assume that this is less burdensome than other kinds of VKA. Second, participation in the study might not have been random. However, we have shown that location of INR measurement was the only difference between patients who did and did not participate in the study. Yet, patients visited at home were still sufficiently represented in this study. Also, the cohort of new patients did not only differ from the general population on the use of VKA, but naturally also on the presence of AF, which is associated with a lower QoL. 20 However, this makes it even more unlikely that VKA negatively impact QoL.
The strengths of our study include the real-life setting with large numbers of new and long-term AF patients, the use of validated questionnaires, the very complete treatment data, and the prospective longitudinal design. The latter provided the opportunity to analyze changes within patients. With this strategy, we were able to control for many known and unknown confounders. The inclusion of both new and longterm patients created the possibility to analyze the impact of VKA initiation on general QoL, and furthermore to identify factors influencing the perception of chronic VKA treatment. The large number of patients and the very complete data enabled us to identify relatively weak correlations. Therefore, we are confident that we did not miss any clinically relevant correlation. Finally, patients with AF do not experience symptom relief from anticoagulants. Therefore, this was the optimal population to study the burden of prophylactic anticoagulation treatment.
Our data provided more insight in the perception of VKA treatment and showed that VKA did not negatively influence general QoL after 3 months of use. This could possibly help to persuade the large group of AF patients who are at risk for stroke but are afraid to start VKA treatment. 21, 22 The very high convenience scores imply that for the general group of AF patients, no relevant improvement in convenience can be expected from switching to alternative treatments such as aspirin or the non-vitamin K oral anticoagulants. Possibly, this does not apply to younger patients, as their convenience with VKA was relatively low. This study also demonstrated no or very limited impact of the regular visits that characterize VKA on patients' well-being. To achieve better adherence, instead of decreasing the number of visits, 23 it would probably be more effective to inform patients on the good tolerability of VKA.
Conclusions
In contrast to the common assumption that VKA have a negative impact on QoL, VKA were well tolerated by AF patients in real-life. They reported a very high convenience and a QoL comparable with the general population. Changes in QoL and VKA perception were mostly independent from the course of VKA treatment.
